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CONVERSION FACTORS FOR U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

To Convert From To ~4ultlply By

angstros fteers (in 1.000 000 x E -10

atiosphere (normal) Kilo pascal (kPa) 1.013 25 K E -2

bar kilo pasc&l Wke) t.000 000 K E +2Z.~J

barn meter 2 
IN 2 1.000 000 X E -28m

British thermal unit (thermochemical) Joule WJ 1.051. 350 X E -3

Cal (Chermochemicai)/cm 
2  

sara joule/* (NJ/.) 4.184 000 X K -2

calorie (thermochemical) joule WJ 4.184 000

calorie (tharmoChwwiCul.)I joule per kilogram (J/kg)* 4.18.4 000 X K -3

curie gigs becquerel (Cbq) t~ 3.700 000 X E -I

degree Celsius degree kelvin (K tc - C 273.1541

degree (angle) radian (rad) 1.745 329 X K -2

degree Farenheit degree kelvin (K t. (t W - 459 .67)1

1.8

electron volt joule (1) 1.602 19 K K -19

erg joule M1 L.000 000 X E -7
erg/second Watt (Wd) 1.000 000 X K -7

foot motor (mn) 3.048 000 X K -1

foot-pound-force joule (J) 1.355 818

gallon (U.S. liquid) meter 
3 

(m 3 3.785 412 X K -3
inch Meter (in 2.540 000 X K -2

jerk joule M.1 1.000 000 K K .9

joule kilogram (2/kg) (radiation e
don* absorbed) gray (cy)e 1.000 000

kilotons cerajoulas 4.183 A

kip (1000 lbf) newton (N) 4.448 222 X K '.3

klp/inch (hMal) kilo pacal (k~s) 6.894 757 K K +3

ktap newton-second/n2 (N-elm2) 1.000 000 X K +2

Micron meter (a 1.000 000 K K -6

Nil meter (in 2.540 000 K K -5 .

mile (international) mater (in 1.609 344. X K -3

Ounce kilogram (kg) 2.834 952 X K -2

pound-force (lbf avoirdupois) newton (N) 4.4.48 2221

pound-force Inch newton-meter (4-m) 1. 129 848 x K -1

pound-force/inch newton/meter (N/u) 1.751 2168 X K .2

pound-force/fot
2  

kilo pascal (k?*) 4.788 026 X KE-
2pound-force/inch (psi) kilo pascal (kPs) 6.894 5=

pound-imam (ibm avoirdupois) kilogram (kg) 4.535 92.4 E 1

pound-meas-foot- (moment of inertia) kilogram-moerr kkg,,N) -.214 O1L X KE

pound-eass/foot 
3  

kilogrami-meter 
3 

(kq/ 
3
) 1.061 846 x E -1

red (radiation do*e absorbed gray (Cy)* 1.000 000 x K -

roentgen coulomb/kilogram (C/kg) 2.579 760 K E -4

shake second (s) 1.000 000 K E -8

skug kilogram (kg) 1.459 390 X K -1

Corr (Ma Hg* 0, C) kilo Pascat (kfa) 1.333 22 E -i

*The gray (Gy) is the accepted SI unit equivalent to the energy imparted
by ionizing radiation to a mass and corresponds to one jouleikilogram.

-The becquerel (Bq) is the SI unit of radioactivitv; I Bq = I event s.
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-' -. SECTION I
INTRODUCTION. .

As part of Phase III of the Defense Nuclear Agency
(DNA) contract, a proof-of-concept demonstration will be . .
given for the Integrated Battlefield Command and Control
Simulation (IBCCS) systemC- This demonstrationiwill show the
capability of taking data from both live and simulated
histories and combining them at a Division level station,- -- -,

This Division level station is called the Exercise
Coordination and Control (ECC) station.

The demonstration will be developed based upon an
National Training Center (NTC) operational training
scenario. The scenario will contain two OPFOR Motorized
Rifle Regiments (MRRs) and two BLUEFOR battalions. Raw data
tapes from the April/May rotation will be used to drive the
Exercise Monitoring and Control/Training Analysis and
Feedback (EMC/TAF) software for one BLUEFOR battalion and
one MRR. The Army Training Battle Simulation System
(ARTBASS) will be used to provide simulated data for one
BLUEFOR battlions and one OPFOR MRR. The scenario required
for the demonstration will be prepared based upon the live
scenario utilized for the EMC/TAF history.

-)The primary purpose of the demonstration will be to
verify the ECC concept and show the feasibility of combining
live and simulated data for the purpose of training the
Brigade staff. To conduct the demonstration, software

omodifications will be required to both the Core
Instrumentation Subsystem -CTS M) 500 Player system and the
battle simulation model. Software will also have to be
provided for the ECC history. This document defines the
required software additions and modifications. .-- -

. . . . . . . . . .

. °, -
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SECTION 2 %

SOFTWARE REQUIREMENTS FOR BCC/TAF

2,1 Architecture of the ECC History

In order to assist in the coordination of simulation
and EMC/TAP exercises, and in the preparation of After
Action Reviews (AARs), a special exercise history shall be
created. This history shall contain unit level data from
both live and simulated battalions and from the data entered
into the history by the operator through use of interactive
menus. The history shall contain only unit level
information for a maximum of 240 units.

For purposes of this demonstration, the ECC station
shall only provide control for the definition and execution
of nuclear events, For all other functions, the ECC station
shall be capable of reviewing situations based upon data
received from EMC/TAF and ARTBASS on real and notional
units, respectively. Data logging capabilities shall also
be provided at the ECC station which allows the ECC operator
to record the receipt of pertinent information for later
display and review.

The ECC history shall be able to occupy any one of the
three available NTC history slots. A history slot shall bedefined for ECC upon initialization of an ECC history. The

initialization process for the ECC history shall be
accomplished through both automatic and manual means. The
ECC history initialization file shall contain, as a minimum,
the unit information associated with the Brigade Under
Training. If simulation data will be used in the history,
the initialization file will also contain each defined leaf
level unit, as well as the higher echelon units associated
with those leaf units. The initialization file need not
contain any information on the units which are defined in
any EMC/TAF histories to be included in the history.

As part of the History Initialization process, the
operator will def ine the data streams which shall be
included in the ECC history. For the demonstration, one
EMC/TAF and one simulation data stream shall be selected.

To initalize the ECC history, a copy of the current
USVT from the selected EMC/TAF history will be modified and
written to the ECC history slot. Library functions shall be
written to perform the modifications and to write the data
to the ECC history. Required modifications to the data
contained in the EMC/TAF USVT include the following:

1. Change the Battalion Under Training's next higher
echelon pointer from zero to the Brigade Under
Training.

2
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2. Update the unit number pointers (i.e., 1-75) to the
new ECC USVT slot numbers.

3. Delete the units defined for the 2nd MRR from the VW-
ECC USVT. These units must remain in the EMC/TAF
USVT.

The USVT shall be updated as further EMC/TAF units are
created in the engagement simulation history.

To fill the USVT with appropriate data from the battle
simulation model and ECC, the software will utilize the data
provided in the history initialization file. This
initialization file, which will be in the same format as the
NTC history initialization file, must be set up so that the
unit table in the simulation/ECC interface software matches
the unit numbers in the USVT.

2.2 Computational Component Processing

Data shall automatically be entered into the ECC/TAF history
from the simulation data base and EMC/TAP. Data may also be
entered through the interactive menu capability provided -'-
with the ECC/TAF history. The data in the ECC/TAF history
shall be organized in the same basic manner as an EMC/TAF
history. The following processing features shall be
provided by the Computational Component (CC).

2.2.1 Unit Position Data Processing - The position location
of players defined in the EMC/TAF history shall be provided
to the EMC/TAF history via the RDMS/CC interface. From this
information, the Master Statistician calculates the center
of mass of each defined player unit. For no-player units
the operator enters the center of mass through interactive
menu selections. The EMC/TAF history shall provide the
ECC/TAF history with the center of mass for each defined
player and no-player unit.

The battle simulation model shall provide the ECC/TAF
history with the position of each unit defined in the
simulation. Data will only be provided for leaf level
units; the ECC/TAF history shall calculate the center of
mass of higher echelon units, based upon the locations of
the leaf units.

A Unit Position interactive menu shall be provided for -
manually entering the position location of ECC defined
units.

2.2.2 Unit Engagement Data Processing - Unit engagement
data shall be provided to the ECC/TAF history from both the
EMC/TAF history and the battle simulation model. No
engagement data shall be available for units defined in the
ECC/TAF history. The engagement data provided to the

3 .-I. '. • .



- ECC/TAF history shall be used to generate unit engagement
alerts and arrows.

2,2.3 Support Fire Processing - Indirect firing data shall
be transmitted from the battle simulation model and the
EMC/TAF histories to the ECC/TAF history, The EMC/TAF shall
provide the NTC Indirect File Casualty Assessment System
(IFCAS) Target Engagement Messages, IFCAS Casualty Messages,
IFCAS Alert Messages and History Fire Support Log entries.
The simulation shall provide the following information to
the ECC/TAF history for each support fire mission: time, -. '.A

target location, firing unit, shell/fuse, number of rounds,
and the number of resulting casualties. This information
shall be used for generation of the ECC Fire Support Log and
generation of the appropriate alerts and graphical
symbology.

2.2.4 Nuclear Event Processing - The nuclear environmental
data (i.e., fallout prediction, prompt effects radii and
radiation fallout contours) calculated by the nuclear model .= --
shall be available for display by the ECC/TAF Interactive ..
Display and Control Component. A maximum number of three
accommodated at one time; additional ground bursts shall be

executed as air bursts,

Each history, as well as the simulation, shall have its
own nuclear model process. In ECC. real history segments,,
only those nuclear events defined by the ECC controllers
shall be executed. In non-ECC real segments, the nuclear
models shall be controlled by the appropriate stations. The
nuclear model controlled by the ECC/TAF history shall
consolidate environmental effects from ECC generated events.
Events which occur outside of the ECC/TAF history shall not
be combined.

Unit radiation status shall be provided to the ECC
history from both the EMC/TAF and ARTBASS. This data shall
be used in generation of the Unit Radiation Status report,

2.2.5 Intelligence Processing - The ECC/TAF ck, troller
shall enter intelligence data received from and transmitted
to the Brigade via the Intelligence interactive menu, All
entries made at the Intelligence menu shall be available for
display at the tactical display and shall be automatically
logged in the Intelligence Log. The display of intelligence
symbology shall be controlled by buttons on the BLUEFOR
master menu,

2.2.6 Statistical Data Processing - The following
statistical displays shall be provided at the support
displays:

4
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1. Task Organization - The superior/subordinate
"" relationship of BLUEFOR and OPPOR live, simulated

and ECC-generated units shall be maintained, The
task organization shall be available for display by
force, as depicted in Figure 1.
im •.-. . .

.. 2. Fire Support Log - The Fire Support Log shall
detail the results of indirect fire missions
through the live and simulated history data.
Figure 2 depicts the format of the report.

3. Intelligence Log - ECC console operators shall use
the Intelligence interactive menu to record
intelligence information passed to and received
from the Brigade TOC, These data shall be . -
available for display at the tactical display as
well as in the Intelligence Log depicted in
Figure 3.

4. Prescheduled Event Log - The command and control
and intelligence events entered through the
prescheduled events menu shall be displayed in a a "
tabular Prescheduled Events Log as depicted in
Figure 4.

5. NBC Report Log - ECC controller NBC report input to
the Nuclear/ Chemical Report Log menu shall be
available for display, as depicted in Figure 5.

6. Nuclear Event Log - The Nuclear Event Log, as
depicted in Figure 6. shall indicate the summary
information about each nuclear event which has
occurred. The status field shall indicate whether
the event was executed, cancelled, or not executed.

7. Unit Radiation Status - The Unit Radiation Status
report, depicted in Figure 7, shall indicate the
radiation status rating (RSO-RS4) for the specified
unit for a specified time period.

2.3 Interactive Display and Control Processing

All interactive data display and input/output control
capabilities required for operators to monitor and control
the ECC shall be provided by this function. To facilitate
operator training, the man-machine interface provided by --
this function shall be similar to that used by the NTC to
support EMC/TAF operations.

The graphics tablet shall be the primary man-machine -.-.
interface device. The graphics tablet layout is depicted in 7'.
Figure 8.

5
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2 5 6781000 0 0 0 0 0
TASK ORGANIZATION 2-123 00 MUK TY HZIUI

xxxxxxxxxxxxx
xxxZXIZXXZxxXXxxxxxxxxxx

xxxIxxxxxxxx

Figure 1. Task Organization.
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TITLE: TASK ORGANIZATION%

DISPLAY TYPE: TABULAR

CONTENT:

- - - - - - - - -.- --- - - - - - - - -,
r.°."f- .'o,

subordinate to the above listed
unit.

THIRD COLUMN The names of units immediately
subordinate to the unit named - .
in the second column.

Similarly, for COLUMNS

FOUR through SIX

DISPLAY CRITERIA:

TIME The display shall reflect the
taak organization at an operator
specified exercise time or,
as a default at the exercise
time as displayed on the
Tactical Display at the time of '.*
the display request.

NOTE : The operator specified
time must be a time which is
included in the current
exercise segment.

UNIT The requestor specifies a unit
for which task organization
data is desired.

Figure I. Task organization (concluded) ..

7
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12 3 4 5 678
00000 0 0

FIRE SUPPORT LOG 2-123 DD KM YY H:M DID MMII YY HszMM

TIME TGTNR TOT LOC FIRING UNIT SHELWFUSE ROUNDS
DD HI :MR AANNN A.ANNNNNNNN XX/NN-NNN AAAAAA/Ak NNN

EFFECT: NIA:NN KIA:NN (VEHICLE N)... (VEHICLE N)_... (VEHICLE N)_ (VEHICLE N)_..

Figure 2. Fire support log.
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TITLE: FIRE SUPPORT LOG

DISPLAY TYPE: TABULAR

CONTENT:

Column Heading Description

TIME Time of mission execution.

TGTNR (IMNED) Target number of target,
IrMEDI if immediate mission

with no target number
assigned, or group designation
if applicable.

TGT LOC UT1r grid location for mission
effects/delivery.

FIRING UNIT Name designation of unit
executing mission.

SHELL/PUSE Type of shell/fuse combination
used. 1A

ROUNDS Number of rounds of ammunition
expended in firing.

EFFECT Description of mission effects -'

for uninstrumented personnel -..-

and vehicles (by type), and
instrumented losses by player
identification.

DISPLAY CRITERIA:

TIME All data on fire support
missions shall be displayed
for the entire history at an
operator specified time range or,
as a default, since the beginning
of the history to the exercise
time as displayed on the Tactical
Display at the time of the
display request.

Figure 2. Fire support log (continued).
- . %- '..% :
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12 3 4 5 6 7 8
10 0 0 0 0 0 0 0

INTELLIGENCE LOG DO MKN YY H:MN -DO MMII YY HH:MM
TIME OP REPORTING RECEIVING
REPORT UNIT UNIT CATEGORY METHOD
DDMMIIYYUDMM XXXXXXXXXXXXXXX XXXXXXXXXXXXXXX XXXXXXXXXUXX XXXXXX

TYPE: XXX.XXXXX DESCRIPTION :XXXXXXXXXXXXRXXXXXXXX

,AO

Figure 3. Intelligence log.
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TITLE, Intelligence Log

DISPLAY TYPE: Tabular

CONTENT: PK1
Zolumn Heading Description

TIME OF RMORT Indicates the tim of the report.
REPORTING UNIT Name Of the unit making the report.

RECEIVING UNIT Name of the unit receiving the S

intelligence report.

CATEGORY Specifies the category of data.
COMBAT INFOR indicates combat
information and PROC INTEL in-
dicates processed intelligence.

DETECTION METHOD Pot Combat Information, indicates
HUNINT for human intelligence,
ELINT for electromagnetic intel-
ligence or ININT for imagery
intelligence. This field not
used for processed intelligence.

TYPE For Combat Information, indicates
FORCE for force detection,
OBSTACLE foi: obstacle detection
or MEATIER for weather data.

;1SCRIPTION For foce detections indicates
the type and number of equip-
men detectedy for obstacle,
indicates the type of obstacle
detected and for weather in-
dicates the reported weather
class. For Processed intel-
ligence, indicates the sus-
pected unit type and echelon.

Figure 3. Intelligence log (continued).

12

........................................... w



. . . .. . P; . 1 7

DISPLAY CRITERIA:

TIRE The display shall include all
intelligence report data which
was defined for the current
exercise segment, up to the
time of the display request, or
for an operator defined time
interval. The data will be
ordered chronologically.

Figure 3. Intelligence log (concluded).
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1 2 3 4 5 6 78 -

1 0 0 0 0 o 0 0 0

PRUCIDOLED EVENT LOG -BLUEFOR DO M1M Uy HH:MR DO mmII U HH:Mm

TIM4E ORIGIN TYPE CODE NAME
DD Ha MM NN XXXXXXX XXXXXXXXXXXXXXXX

(ASSOCIATED TEXT MESSAGE)
(ASSOCIATED TEXT MESSAGE)
[ASSOCIATED TEXT MESSAGE]

IIk

Figure 4. Prescheduled event log.
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TITLE: PREUCHEDULED EVENT LOG

DISPLAY TYPE: TABULAR

CONTENT: 1 k

Column Heading Description

TIME Time the event was to be displayed
to the operator as defined via
the Presheduled Event Definition
menu.

ORIGIN Identification number of the
controller station that defined
the event.

TYPE The event tactical category (i.e.,
Command and Control or Intelligence)
as defined by the operator via the
Ptesheduled Event Definition menu.

CODE NAME Designator assigned to the event
as defined by the operator via the
Preoheduled Event Definition menu.

TEXT Message displayed to the controller "- . -

as operator defined via the
Presalduled Event Definition menu.

DISPLAY CRITERIA:

TIME The events shall be displayed
for an operator specified time
range or, as a default, from the
beginning of the history to the
exercise time as displayed on the
Tactical Display at the time of the
display request. ".

FORCE Name of force initiating i

event as defined by the operator
via the Preacheduled Event
Definition menu.

S•.'. "- .

Figure 4. Prescheduled event log (concluded).
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12 3 4 567 8
1 0 0 0 0 0 0 0 0
NBC REPORT LOG DDKK1 H:.D KKY HM

TIMEM TRGT POINT YIELD HOB WIND SPD/DIR VISIBILITY DOWNWIND DIST

DO B.KK ANNNNNNN NNN XXXX NIN NNN

NBC REPORTS

TIME PRECEDENCE CLASSIFICATION FROM TO REPORT TYPE
DD HH:MM AAAAAAAAA AAAAAAAA XXXXXXXXXXXX XXXXXXXXXXII NBC-i

OBSERVER UTN: AANNNNNNNN
DIRECTION OF ATTACK: NNN
DETONATION DD HiNJI
(ATTACK UT14: AANNNNNNNN)

MEANS OF DELIVERY: XXXXXXXX
TYPE OF BURST: XXXXXXXXX

DD BH:MM AAAAAAAAA AAAAAAAA xxxxxxxxxxxx XXXXXXXXXXXX NBC-2
ATTACK UTM: AANNNNNNNN
ESTIMATED YIELD: NNNN
(STRIKE SERIAL NUMBER: NNNN)
(DETONATION DD HH:MK}
(TYPE OF BURST: XXXXXXXXX)
(MEANS OF DELIVERY: XXXXXXXXI

DD 51 :MM AAAAAAAAA AAAAAAAA XXXXXXXXXXXX xxxxxxxxxxxx NBC-3
DETONATION DD HH:MM
ATTACK UTM: AANNNNNNNN
EFFECTIVE WINDSPEEDt NNNN
STRIKE SERIAL NUMBER: NNNN
DIRECTION TO RADIAL LINES: NNN

DD 5s:MM AAAAAAAAA AAAAAAAA XXXXXXXXXXXX XXXXXXXXXXXX NBC-4
READING LOCATIONs AAZNNNNNNN
DOSE RATE: NNNH
DOSE RATE DD HH:MM

DD SB slM AAAAA.AAAA AAAAAAA XXXXXXXXXXXX x3XXXXXXXXXXx NBC- 5
STRIKE SERIAL NUMBER: LiIUN
5+1 DOo usMM
ESTIMATED CONTOUR REFERENCE DD HH MM
(DECAY RATE: NNNi
(CONTOUR LINES: UUUU VVVV NNNW XXNX)

Figure 5. NBC report log.
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TITLE: NBC REPORT LOG

DISPLAY TYPE: TABULAR

CONTENT:

Column Heading Description

PRECEDENCE Precedence of report (i.e., Flash or
Immediate) as defined by the operator
via the Nuclear/Chemical Report Log
menu.

CLASSIFICATION Specifies the security class.

FROM Reporting unit as specified by the
operator via the Nuclear/Chemical
Report Log menu.

TO Unit receiving the NBC report as
specified by the operator via the
the Nuclear/Chemical Report Log menu.

CATEGORY Type of report (i.e., NBC-l, NBC-2 --

NBC-3, NBC-4,or NBC-5) logged as
defined by the operator via the
Nuclear/Chemical Report Log menu.

NBC-i REPORT:

OBSERVER UTM Location of unit observing attack, in
UTM coordinates, as defined by the
operator via the Nuclear/Chemical
Report Log menu.

DIRECTION OF ATTACK Direction of attack in degrees as
defined by the operator via the Nuclear/
Chemical Report Log menu.

DETONATION TIME Time of weapon detonation as defined by
the operator via the Nuclear/C!,emical
Report Log menu.

MEANS OF DELIVERY Means of weapon delivery as defined by the
operator v .a the Nuclear/Chemical Report . . . .
Log menu.

TYPE OF BURST Type of burst as defined by the operator
via the Nuclear/Chemical Report Log
menu.

Figure 5. BC report log (continued).[ P'
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NBC-2 REPORT:

ATTACK UTN LoCation of attack, in UTM coordinates,
as defined by the operator via the
Nuclear/Chemical Report Log menu.

ESTIMATED YIELD Estimated yield, in KT, as defined by the
operator via the Nuclear/Chemical Report
Log menu.

STRIKE SERIAL NUMBER Strike serial number assigned to event as
defined by the operator via the Nuclear/
Chemical Report Log menu.

DETONATION TIME Time of weapon detonation as defined by -

the operator via the Nuclear/Chemical
Report Log menu.

TYPE OF BURST Type of burst as defined by the operator
via the Nuclear/Chemical Report Log
menu.

NBC-3 REPORT:

DETONATION TIME Time of weapon detonation as defined by
the operator via the Nuclear/Chemical
Report Log menu.

ATTACK UTH Location of attack, in UTM coordinates,
as defined by the operator via the
Nuclear/Chemical Report Log menu.

WINDSPEED Effective windspeed as defined by the
operator via the Nuclear/Chemical Report
Log menu.

STRIKE SERIAL NMBER Strike serial number assigned to event '
as defined by the operator via the
Nuclear/Chemical Report Log menu.

DIRECTION TO RADIAL LINES Direction to radial lines as defined
r. by the operator via the

Nuclear/Chemical Report Log menu.

Figure 5. NBC report log (continued) .
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NBC-4 REPORT: W.

READING LOCATION Location of reading, in UTM coordinates, . *...

as defined by the operator via the
Nuclear/Chemical Report Log menu.

DOSE Dose rate as defined by the operator
via the Nuclear/Chemical Report Log menu.

TIME OF READING Time of dose rate reading as ,
defined by the operator via the !,
Nuclear/Chemical Report Log menu.

NBC-5 REPORT:

STRIKE SERIAL NUMBER Strike serial number assigned to event
as defined by the operator via the
Nuclear/Chemical Report Log menu.

H+l TIME H+l time as defined by the operator
via the Nuclear/Chemical Report Log.
menu.

ESTIMATED CONTOUR REFERENCE Estimated contour reference as
TIME defined by the operator via the

Nuclear/Chemical Report Log menu.

DECAY Decay rate as defined by the operator
via the Nuclear/Chemical Report Log menu.

LINES 1000, 300, 100, and 20 cGy/hour contour
lines, in UTM coordinates as
defined by the operator via the
Nuclear/Chemical Report Log menu.

DISPLAY CRITERIA: \

TIME All data on NBC reports shall be
displayed for the entire history
from the beginning of the history "
to the exercise time as displayed on
the Tactical Disply at the time of
the display request or for an ..-.-.
operator defined time interval.

. . .

rirr

Figure 5. NBC report log (concluded).
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dTITLE: Nuclear Event Lo

DISPLAY TYPE: Tabular

CONTENT:

Column Heading Description

TIME Scheduled time of burst for
nuclear event as defined by
operator in the interactive -
menu.

FORCE Nam* of force initiating the
nuclear event as defined by
operator in the interactive
menu.

TYPE Type of nuclear burst (i.e.,
ground or air) as defined by
operator in the interactive
menu.

GROUND ZERO Location of target in UT-
coodinates for the nuclear
event as defined by operator
in the interactive menu.

YIELD Weapon yield in KT as defined
by operator in the interactive
menu.

STATUS The status of the nuclear event,
i.e., cancelled, executed and
not executed. Not executed
nuclear events shall be
scheduled events occurring in
a null segment).

DISPLAY CRITERIA:

TIRE All data on nuclear events shall
be displayed for the entire
history from the beginning of
the history to the exercise time "
as displayed on the Tactical
Display at the time of the
display request. - - -

*..4.. .

Figure 6. Nuclear event log (concluded).
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TITLE s UNIT RADIATION STATUJS

DISPLAY TYPEs GRAJ'BCAL

CONTENT:____

Column seeding Description

RS LEVEL The Radiation Status (RS)
of leaf units based upon the
radiation dose of the unit
as calculated by the nuclear__
model as follows: RS-0 for
0 CGYr RS-1 for 1-70 ccy,
RB-2 for 71-150 CGy and
RS-3 for Over 150 cGy.

For higher echelon units, the RS status for the attached leaf
units are summed and assigned as follows:

ofb 41 6 4

49 1_11

~~IL

DISPLAY CRITERIA: ..ak

TIME The display shall reflect
the reports logged at an
operator specified tise or
as a default, at the time
displayed on the Tactical
Display at the time of the
display request.

Figure 7. Unit radiation status log (concluded).
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The following modes of operation, selectable bygraphIcs tablet buttons, shall be provided: ''-_

1. Real-time mode

2. Historian mode

3. Edit AAR mode

4. Run AR mode

Each of the modes shall be mutually eclusive. In the
real-time mode, the station tactical display shall reflect
the current real-time state of the exercise. In historian
mode, historian buttons shall be provided which allow random
access to different pest time periods of the exercise
segment. The edit AAR mode shall provide the operator with
the capability of creating/editing a command file for use
during an AAR. The run AR mode shall read an AR file and
translate each command in the file into a request for
execution.

*2.3.1 Nap Displays - The means to display and manipulate a
color background of the Ft. Irwin area, upon which tactical
symbology is overlayed, shall be provided in the same manner
as is provided for the 500 Player CIS system.

2.3.2 Interactive Menus - The means to display master menus
and interactive tactical/operational menus shall be
provided. A standard interactive menu topology, which is
compatible with that used by the EMC/TAF shall be utilized.
This compatibility will assist in the training of operator
personnel and improve the operational efficiency of data
entered through either the color monitor display or the Gan=
alphanumeric support display.

A standard set of display primitives, as defined in the
500 Player CIS RDS shall be employed for implementation of A.

the menu system. The means to make selections from lists,
define static symbology on the digital map, enter numeric
and alphanumeric data, and terminate operations of the menu
shall be provided. Cues to the operator shall be used to
indicate the type of data that must be entered and shall
provide feedback to the operator which indicates when a
selection has been made.

The master menus shall be displayed over the entire
background map display area on the tactical display.
Tactical/operational menus , shall be provided using both
tactical and support display capabilities.

2.3.3 Master Menus - Each master menu shall be displayed in
a single color. Specifically, Master Menu 1 shall be
displayed in blue and Master Menu 2 shall be displayed in

25
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red. Highlightling shall be employed to indicate when a ,.
function key is on (i.e. activated). A cursor, controlled
by the graphic pen/tablet, shall be overlayed on the master
menu displays to assist in function key selection.

*-.,:-.-,

2.3.4 Tactical/operational Menus at Tactical Display - The
following tactical/operational menus, as depicted in
Figures 9 through 16, shall be provided for interactive
control of the ECC/TAF history:

1. History Initialization/Termination

2. Exercise Segment Definition

3. History Segment Selection

4. Unit Definition

5. Task Organization

6. Control Measures

7. Unit Position

8.Intelligence

2.3.5 Tactical/Operational Menus at Support Display - The
tactical/operational menus to be provided on the ECC/TA-
support display, as depicted in Figures 17 through 20, shall
include:

1. Prescheduled Event Definition

2. Nuclear/Chemical Report Log

3. Nuclear Event Definition

4. Decontamination

2.3.6 Tactical Symbology - The following types of dynamic
and static tactical symbology shall be displayable over the
background map:

1. Unit symbol in FM 21-30 format

2. Control measures

3. Unit engagement vectors

4. Prompt nuclear effects display

26.. .
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5. Unit Contamination Indicators

6. Fallout prediction

7. Downwind hazard

8. Reported intelligence

Figure 21 depicts the set of symbology which shall be
used by the ECC/TAF history. Two distinct methods to
control unit display shall be available at the ECC station.
First, the ECC controller shall have the capability of
displaying selected units from the live and/or the simulated
battalions through a matrix similar to that used for the 500
player EMC/TAF system. This matrix shall, however, control
the display of three separate BLUEFOR battalions and three AO
Motorized Rifle Regiments. The buttons shall control the --
units which have been defined in a particular data stream.
For example, all BLUEFOR units defined in a particular live
history might be controlled by the 1st BN buttons and all
BLUEFOR units defined in the simulation might be controlled
by the 2nd BN buttons. The matrix shall consider the task
organization of a particular stream of data, but task

: i  organization shall not be possible between data streams.

In addition to the echelon matrix buttons, two
.* additional buttons shall be available to serve as filters

for the above-mentioned matrix buttons. These buttons shall
be the REAL button and the NOTIONAL button. The REAL and
NOTIONAL buttons shall each control display of units in a
particular data stream in accordance with operator selection
of the echelon matrix buttons. The REAL button shall filter
display of all real EMC/TAF units and the NOTIONAL button
shall filter display of all battle simulation units. When
both the REAL and NOTIONAL buttons are on, all defined units

", selected for display by the operator via the echelon matrix
* buttons shall be displayed. when the REAL button is turned

off, all defined EMC/TAF units selected for display via the
, echelon matrix buttons will no longer be displayed. Display

of the simulation units shall not be affected by the REAL
- button. The NOTIDNAL button shall work in the same manner;

however, the NOTIONAL button filters the display of the
simulation defined units. With the NOTIONAL button turned
on, all units selected for display via the echelon matrix
buttons shall be displayed. When the NOTIONAL button is

- turned off, all simulation defined units shall no longer be
displayed.

The ECC controller shall also have the capability of
entering and manually controlling ECC-generated units which
are not participants in either the live or simulated "-""*.'-*-
exercises. These units shall be for display purposes only
and shall be controlled by a single button on the master -V-
menu.
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~rr r r r * o- f . °

UNIT SYMBOLS

%"%AIR DEFESEs MECHANIZED INFANTRY 83MEDICAL
IA'

ARORANITN SIGN4AL ICOMMUNICATIONSI

1"1ARTILLERY INFANTRY ,
TRANSPORTATION

SL,--oPLLEo ARTILLERY CHEMICAL DEENE ARY.. AVIATION,.- -. P

AIRBORNE INFANTRY ARMORED CAVALRY ELECTRONIC WARFARE

AIR CAVALRY ENGINEER SUPPLY AND SERVICE

MISCELLANEOUS SYMBOLS

. ,MICH I, TASK FORCE

COMBAT TRAINS

P ,. COT ARMOR TASK FORCE

PLO MECH MNP TASK FORCEJ FIELD TRAINS
P FLO ARMOR TASK FORCE

PIELD ME[ADDUARTERS

ECHELON SYMBOLS Contamination symbols

Snuclear
PLATOON .BRIGADE Xcnt
CoPANY DIVISION naS somi
RIGIMINT CORPS x xx

TASK VOlt/ .M&CH IMF TASK FORCE -aw-
CO Y NN

Figure 21. ECC symbology. -
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* CONTROL MEASURES .

POINTS p

1. Checkpoit S. passage point (PP)

Number. letr rCode Wr
0 NumbertterLetor

2. Cordiatio Poit 6.Point of Departure (PC)

(Nam)* Number or Letter

* . Start Point (SP) 7. Remote Sensor (REVS)

0SP(N) ~signaton)

* 4. Release Point (RP)
~ ( 8.Preplanned Target

(Dsgnation)

LINES

1. Basic Line 5.Forward Edg* of the Main Rattle Area (VERA)

(Name) Ctame) E A V rV ( )EA

2. Direction of Attack or Route

(Name) 6.Actual Trace of PEBA

* ~~3. Axis of Advance (AA) EA EA

7.Line of eparture is Line a Contact(L/C

L D/L C (Vr'N t\LD/LC
4. Roundary Line 8. Limit of Advance (LOA)

* Unit Designation Limit of Advance

Figure 21. ECC symbology (continued).
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* CONTROL MEASURES

LINES

9. Line of Dparture (LD) 13. Tank Ditch
"

.I LO LD (No.) Y-y.,

.T. -. .-..

10. Phase Line (Pt) 14. Coordinated FIre Lin.(CFL)

,,;PL PL
P1. PLCFL (Unit Designation)

(NAMe) (N,,e, - Z00- - -" -,R

1.Fi rt Support Coordination Line (FSCL) 15. Probable Line of Oeploym"nt

•CL (Uit e tnato"! PLO- .-- ------------ PLO. ~0500302 APR- -- .

12. Restrictive Fir* Line (RFL) 16. in Supply R ute (l R) . -

AREAS
s. Drop Zone (DZ)

1. Basic Area 
OZ

* 6. Fire Support gase (FSB)

2. Aria of Operation (AD).

7. Landing Zone (LZ)

3. Aseably Arta (AA)

4. Attack Positln 8. Forward Arming mnd Refueling Point (FARP)

Figure 21. ECC symbology (continued).
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CONTROL MEASURES

AREAS

9. Objective ;'i''\

15. Restrictive Fire Ara (RFA)

(t4Mf)LNIT DESIGNATION

10. Patrol laste513

16. No Fire Area (NFA)

11. Pickup Zone (PZ) I
EFF 050 0 P,

17. Contaminated Area

12. Scatterable Minefield (SM)

C ~ S
18. Battle Position

* DTG designates self-destruction time.

0 Syffbols for types of mines (inti-tank.
anti-personnel) are entered withing - . - -

boundaries.

13. Support Area 19. Minefield

a. Gap

b. Passage Lane

14. Group of Targets

P3
G .,

IG)9

Figure 21. E s. symbology (continued).
J.
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ENGAGEMENT VECTORS

UNIT ENGAGEMENT

INDIRECT FIRE IMPACT POINT

xxxxx MORTAR FIRE IMPACT POINT

*XXiii SMOKE MISSION IMPACT POINT

INTELLIGENCE

TOW HELICOPTER
TANK * SAGGER

155 W~ GUM
AKC 152 W~ HOWITZER FIGHTER

ShIp 122 W~ HOWITZER.

S TRUCK MAIIPACX Remte Sensur (REI6)

INCLUDE number detected next to symubol (e.g., 3 4

Detected unit ___ Weather type

Figur 21. ECC symbology (continued). .~..
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FIELD CONDITIONS

OBSTACLES

crater

General Mass

Concertina

Fixed Wall

Ditch

Figure 21. ECC flYmblO0iY (~lil~)
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~Im. NUCLEAR

1. Radiological Marker 4. Prompt Effects Display 
*

mOUST DATE)

I 2. Nuclear Explosion

S. Fallout Prediction

I 3. Radiation Contours 
.

SI

Figure 21. ECC SYSbology (concluded).
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Unit contamination indicators shall be displayed
whenever a unit's radiation dose reaches 70 cGy The
contamination indicator shall consist of a solid white
circle indicating nuclear contamination. This indicator
shall be displayed on the left of the unit symbol display,-
as shown in Figure 21.

The display of symbology other than units shall be
controlled by appropriate buttons on the master menu.

2.3.7 Unit Status Displays - The following unit status P
displays, as defined above, shall be provided:

1. Task Organization
2. Fire Support Log

3. Intelligence Log

4. Prescheduled Event Log

5. NBC Report Log

6. Decontamination Log

7. Unit Radiation Status

2.3.8 Alerts and Free Format Messages - Alert messages are
fixed format messages which shall be generated when key
events are encountered that should be brought to the
immediate attention of the controller. The definition of
alert message fields adhere to the following conventions: %

- Items which are displayed in [...] are variable
depending on the situation and status surrounding
the alert message.

- Items which are displayed in <...> indicate this
field may be repeated.

- All data items in CAPITAL LETTERS shall be supplied
whenever the alert message is displayed.

- (Time] shall be expressed in hours:minutes:seconds.
Although not displayed, each time shall have a date . -
(day) associated with it.

- (Unit Identification] is composed of the unit's -7-
force designation (B-BLUEFOR, R-OPFOR and . .-
W-observer/controller).
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fomThe following subsections define specific alert message

2,3.8.1 Unit Engagements - These messages shall provide i g--
data which inform the operator that a live EMC/TAF or a
simulated unit-engagement has occurred. The general format
of the message shall be as follows:

[Time] : [Firer Unit ID] : ENGAGED : [Fire Unit ID]
e.g.,
10:24:14 : 1/A/3-77 : ENGAGED : 2/1/1-44

2.3.8.2 Indirect Firings - These messages shall be provided
to inform the operator of the status of an impending
indirect fire mission. In the event the firer is found to "
be out of range of its target, an alert message shall be
displayed identifying the mission and its scheduled
execution time. The format of the message shall be asfollows.:--_-._f".011 ow o:

[Time] : [Firing UnitpTgt_#/CoorduTime of Execution] :
OUT OF RANGE
eog.,
10:24:00 : A/4-37;AJ002/NJ34566139;10:25:00 :
OUT OF RANGE

For all missions determined to be within valid range, a
message describing the mission and its scheduled execution
time shall be displayed. For EMC/TAF missions this alert
shall be provided 30 seconds prior to the scheduled mission;
for battle simulation missions the alert shall be provided
after the execution. The format of the message shall be as
follows:

[Time] : (Firing Unit] : [Weapon] : [Shell/Fuse] :
[Tgt_#/Coord] : [Time of Execution]
e.g.,
10:24:30 : A/4-37 : 155MM : ILLUM/PD : AJ002/NJ34566139
: 10:25:00

2.3.8.3 Nuclear Events - For each nuclear event scheduled
to occur, a message describing the time the event is to
occur, the target location, the height of burst and the
yield shall be displayed. The message shall be displayed 30
minutes and 5 minutes prior to the event. The format of the
message shall be as follows:

[Time] : [Force] : NUCLEAR EVENT SCHEDULED TO OCCUR - '.
AT : [Time of Burst] : [Ground Zero] : [Height of
Burst] : [Yield]
e.g.,
12:00:10 : BLUEFOR : NUCLEAR EVENT SCHEDULED TO OCCUR
AT : 12:30:10 : NJ34566130 : Ground : 20KT
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In the event the operator chooses to cancel- a scheduled .'.

nuclear event, a message identifying the nuclear event shall
be displayed. The format of the message shall be as
follows:

(Time] : NUCLEAR EVENT (Event ID] : CANCELLED
e.g.,
11:50:25 : NUCLEAR EVENT 12:30:I0/20KT/NJ34566130 :
CANCELLED

Casualty recommendation alerts shall be generated for -
those units who are affected by the blast or radiation. The
format of the message shall be as follows:

(Time] : [Unit] : PROMPT NUCLEAR EFFECTS
PARTICIPANT CASUALTIES : OPEN (NNN%] APC [NNN%]
TNK [NNN%] WHEELED VEHICLE (NNN%] FOXHOLE (NNN%]
EARTH SHELTER [NNN%]
EQUIPMENT CASUALTIES : IN USE [NNN%] OFF [NNN%]
DISCONNECTED ANTENNAE [NNN%] SHIELDED (NNN%]

[Time] : [Unit] : ACCUMULATED EFFECTS PARTICIPANT ".-'.
CASUALTIES : OPEN [NNN%/NNN%] APC [NNN%/NNN%]
TNK [NNN%/NNN%] WHEELED VEHICLE [NNN%/NNN%]
FOXHOLE [NNN%/NNN%] EARTH SHELTER [NNN%/NNN%]

All nuclear event alerts shall be provided directly -
from the ECC/TAF history; this data shall not be provided
from the EMC/TAF history or the simulation,

".. 2.3.8.4 Prescheduled Events - The presheduled events --
entered by the ECC operator through the presheduled events . -

menu shall be displayed at the operator specified time. The
format for these cueing prompts shall be as follows:

[Time] : [Message Originator] : [Message Type] :
[Message Code Name] [Textual Message, up to 80 characters
per line with a maximum of three lines of text]
e.g.0,
10:24:35 : 132 : CC : BOMOVE B Company Commander to move
his command post at 12:00:00.

2.3,8,5 Free Format Messages - The means to enter free
format messages into the data base of an open exercise
segment, during real-time and historian mode operations,
shall also be available. Free format messages shall be

,. entered through the alphanumeric terminal and stored in the
data base in accordance with either an operator specified
time or the exercise time as displayed on the tactical
display at the time of message entry.

The Division role players may enter free format
messages to tag various key events performed by the brigade. -
This data includes exercise status elements that are not
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currently available via field or simulated automated storage
capabilities. For example, reports generated by the brigade .%
may be entered as required. In addition, time-tagged events
to be displayed as a cueing device shall be entered as free -°

format messages.

Free format messages shall consist of no more than .'

three lines of text with 80 characters per line. Header ..
information (unit ID, controller ID and message subject,
etc.) should, as a matter of standard operating procedure, r.
be included as part of the free format message.

IDCC shall provide the means to filter (for display
purposes only) alert messages by tactical and operational
categories. Within these categories, messages shall be
ordered chronologically.

1. Tactical Categories

* Maneuver

* Fire Support

e Intelligence

* Mobility/Countermobility

* Combat Service Support _

9 Air Defense -- '

. Command, Control and Communications

2. Operational Categories

* System Status

* Video Data Log

COMIU Data Log

* Digital Data Log

3. Operator Station ID P-A

2.3.9 AAR Processing - The same AAR capabilities specified in
the Requirements Design Specificatino for the 500 Player CIS
system shall be provided at the ECC stations. These
features shall be used to create AARs for the brigade and -- r'
CPX battalion TOCs from the ECC/TAF history.
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SECTION 3
SOFTWARE REQUIREMENTS FOR EMC/TAF

All requirements specified in the Core Instrumentation "PAO

Subsystem Requirements Design Specification (RDS)
(NTC-1221-18) dated 24 May 1982 with Live Fire Supplement
dated 1 December 1982 and the Requirements Design
Specification for the Addition of Nuclear and Chemical
Capabilities to the National Training Center (NTC) Core
Instrumentation Subsystem (CIS) dated 13 April 1984 shall be
met in the EMC/TAF software used for the ECC demonstration.
Movement and engagement data for the EMC/TAF history shall
be provided through the use of raw data tapes from the NTC
exercise conducted during the period 23 April 1984 through 5
may 1984. The EMC/TAF software shall provide the following
data to the ECC/TAF histories:

1. Unit Definitions (USVT and Unit ID strewn data
messages)

2. Unit Task Organizations (USVT and Unit
Redesignation stream data messages)

3. Unit Locations (Ground Unit position location
stream data messages)

4. Unit Engagement Data (Unit Engagement stream data
messages)

5. Indirect Firing Data (IFCAS Target Engagement,
IFCAS Alert stream data messages and History Fire
Support Log)

6. Unit Radiation Status

In addition, the EMC/TAF software must provide for the
capability of executing nuclear events which have been
defined at the ECC station.
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SECTION4
SOFTWARE REQUIREMENTS FOR THE BATTLE SIMULATION MODEL

For the demonstration, the ARTBASS model will be used
to simulate battlefield events which occur for a single
BLUEFOR battalion and an OPFOR motorized rifle regiment.
The following ARTBASS menus, and associated processing, as l.
detailed in the 'Requirements Design Specification for the
Addition of Nuclear and Chemical capabilities to the Army
Training Battle Simulation System (ARTBASS) " shall be
provided for the demonstration: ..

1. Simulation Control (except for Post-Exercise

Summary capabilities)

2. Unit Activations/Deactivations

3. Unit Location

4. Maneuver Control
.- ,; -,. _..

5. Support Fire

6. Direct Fire

7. Air Mission

8. Obstacle (i.e., minefield, tank ditch)

9. Control Measures -"

The remainder of the menus (Weather, Alert Routing,
Task Organization) shall not be required for the
demonstration.

The simulation model shall provide the following data
to the ECC history for the generation of appropriate alerts
and graphics at the ECC station:

1. Air and Ground Unit Locations: Time, Unit ID, UTM
Coordinates

2. Unit Engagements: Time, Firing Unit ID, Fire Unit
ID

3. Indirect Firing Data: Time, Firing Unit, Target
Location for out of range missions; Time, Firing ...-
Unit, Weapon, Ammunition, Target Location for fired ,-m
missions.
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4. -UnitRadiation Status: Time, Unit ID. R~adiation

Level

In addition, ARTBASS software shall process and execute M
nuclear events. def ined at the ECC station.

Equipmnent status, personnel status, and supply status
data shall not be required for the demonstration.
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ATTACHMENT 1
DEMONSTRATIMN REPORT FOR THE

INTEGRATED BATTLEFIELD COMMAND
AND CONTROL SIMULATION -

1.0 INTRODUCTION

In accordance with Phase III of the Defense Nuclear
Agency (DNA) contract, the Integrated Battlefield Command
and Control Simulation (IBCCS) system concept demonstration
was held on 19 November 1984 at the NTC Software Development
Facility in La Jolla. Presented before DNA and Training
Doctrine (TRADOC) representatives was a proof-of-concept
demonstration in which data from both live and simulated
histories was combined to form a single, coordinated battle
at a Division-level ECC (Exercise, Coordination and Control)
station.

The demonstration was developed based upon a National
Training Center (NTC) operational training scenario. Raw " '
data tapes from the 15 April 1984 rotation were used to
drive the Exercise Monitoring and Control/Training Analysis
and Feedback (EMC/TAF) software for one BLUEFOR battalion
and one OPPOR Mortorized Rifle Regiment (MRR). The Army
Training Battle Simulation System (ARTBASS) was used to
provide simulated data for one BLUEFOR and one OPPOR MRR.
The ECC scenario combined the EMC/TAF units and the ARTBASS
units resulting in two OPFOR Motorized Rifle Regiments
(MRRs) and two BLUEFOR battal ions.

The primary purpose of the November demonstration was
to verify the ECC concept and show the feasibility of
combining live and simulated data for the purpose of
training the Brigade staff. The demonstration consisted of
two parts: a closed history based upon a scenario developed
for the demonstration and a participatory portion which
provided for utilization of menus and collection of data in
real-time. This document summarizes the ECC scenario and
capabilities which demonstrated the NTC Integrated
Battlefield Training concept.
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2.0 ECC SCENARIO

2.1 Review of ECC Control

In order to assist in the coordination of simulation
and EMC/TAF exercises, and in the preparation of AARs, a
special exercise history was created. This history
contained unit level data from both live and simulated
battalions and from the data entered into the history by the
operator through use of interactive menus.

For purposes of this demonstration, the ECC station
only provided control for the definition and execution of
nuclear events and ECC unit definition and location. For
all other functions, the ECC station reviewed situations
based upon data received from EMC/TAF and ARTBASS on real
and notional units, respectively. Data logging capabilities
were also provided at the ECC station allowing the ECC
operator to record the receipt of pertinent information for
later display and review.

2.2 ECC Scenario Overview -'

Based on the 15 April 1984 NTC EMC/TAF operational
training scenario, the following describes the overall
operational plan developed for the ECC demonstration:

15APR84

54th Mech Div defends in sector with two brigades
abreast: 2nd Ede (ARTEASS) in the north; 1st Ede (ES) in
the south. Bdes allow no penetration of PL BOSUN. 3rd Bde
(ECC) remains Div reserve; occupies battle positions to the
rear of 1st and 2nd Bdes. 1-23 Cav (ECC) screens Div
southern flank.

172 MRR (ARTBASS) in the north, conducts the main attack at
250100 Apr 84 with 3 MRBs. The regiment's immediate
objective is NK 2901. The 52 MRR, (ES) conducts the
supporting attack in the south, attacks at 250100 Apr 84
with 3 MRBs. The regiment's immediate objective is vic NK
3593. The subsequent objective is NK 2901.

250100 Apr 84
Enemy (OPFOR) nuclear weapon (surface burst) detonated north -:

of MECH DIV coordinates TBD.

BLUEFOR receive NBC-2 and 3 reports from DIV HQ.

ENEMY (OPFOR) conducts attack. Nuclear weapon release
received by 2nd Bde. STRIKWARN issued by DIV. Weapon
planned and used (.2KT air burst) on OPFOR vicinity TBD to
blunt 172 MRR attack in 2nd Bde sector.
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Figure 22 is a Ft. Irwin map illustrating the initial
location of all defined units (EMC/TAFv ARTEASS, and ECC) -

and Appropriate. control measures displayed at the ECC
station.
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3.0 DEMONSTRATION OF ECC CAPABILITIES

The following paragraphs describe operations included
in the the history for the demonstration.

3.1 History Initialization

The initialization process involved defining all unit
information for ECC (notional), EMC/TAF (real) and ARTBASS
(simulated) units as shown in Figure 23. The EMC/TAF unit
information as defined by NTC operatocs for the 15 Apr 1984 W
history was the same used in the ECC history with the
exception that the BLUEFOR Battalion was line organized to
the ECC Brigade Under Training. The simulated unit
information was created and defined in accordance with the
demonstration scenario with the simulated BLUEFOR Battalion
also line organized to the ECC Brigade Under Training.

3.2 Unit Engagement Processing

Unit engagement data was collected from the EMC/TAF -
history and the ARTBASS scenario and shown at the ECC
controller station.

3.3 Support Fire Processing

Conventional indirect fire engagements, as defined for
the ARTBASS scenario and EMC/TAF history, were displayed at
the ECC station and appropriate alerts were provided. In
addition, nuclear events were defined at the ECC station
which nuclear caused events to occur in the ARTBASS scenario
and EMC/TAF history.

3.4 Unit Position
The ECC notional unit positions were defined via the Unit
Position interactive menu. The EMC/TAF history provided the
ECC/TAF history with the center of mass for each defined

" real unit. ARTBASS unit data consists of only leaf level
units. Following receipt of the unit information from
ARTBASS, ECC/TAF calculated the center of mass of the
defined higher echelon units.

3.5 Control Measures

OPFOR and BLUEFOR control measures (i.e, objectives, phase
lines, tank ditch, minefield, axis of advance, echelon
boundary lines) were defined in accordance with the ...
developed scenario based on the 15 Apr 1984 NTC training
history.

3.6 Preschedueled Events

The ECC operator defined preplanned scenario event messages
via the Preschedueled Event menu. These events provided
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BLUEFOR -REAL

-1/034 ARM/BN

-------
*A/1-034 MI/CO 1 MAN PACK

CPA1-3 M-- 3AC /

1/A/1-034 MI/P 3 APC W/M-2

2//-3 IPL P /-

3/A/1-034 MI/PLT 4 APC W/M-2

B/1-034 ARM/PLT

CP/B/1-034 ARM/CP 2 TANK

1/B/1-034 ARM/PLT 4 TANK

2/B/1-034 ARM/PLT 4 TANK

3/B/1-034 ARM/PLT 4 TANK

C/1-034 MI/CP 1 MANPACK

CP/C/1-034 141/PLT 2 APC W/M-2
1//-3 IPL P /-
2/C/1-034 MI/PLT 4 APC W/M-2

3/C/1-034 MI/PLT 4 APC W/M-2

-D/1-034 ARM/CP

*CP/D/1-034 ARM/PLT 2 TANK

1/D/1-034 ARM/PL/r 4 TANK

2/D/1-034 ARM/PLT 4 TANK

-3/D/1-034 ARM/PLT 4 TANK

SCT/1-034 ARM/PLT 1 MANPACK 3 APC W/M-2 3 APC WJ/TOW

E'W/J-034 EW/PLT 3 RADAR .. *.

4.2/1-034 ARTY/4.2PLT 3 107MM MORTAR

Figure 23.* ECC units.
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TOC/l-034 MI/TOC -

BN TOC MI/PLT 2 TANK 6 APC W/M-2 7 FIGHTER/BOMBER .

1 MANPACK W/VIPER

1-03 MED 103 ARM/CBT TRNS

104MD MED/PLT 7 APC W/M-2

KCBT TRNS S+S S+S/PLT 1 APC W/M-2 9 TRUCK

FLD TRNS 1-034 MI 1 TRUCK

DIVAD 1-034 AD/PLT

*1-34 ENG ENG/PLT 3 APC W/M-2 1 TRUCK

AT/1-034 AT/PLT 8 APC W/TOW

DS BN ARTY/BN -

DSA ARTY/BTRY 2 155MM SP HOW

DSB ARTY/BTRY 2 155MM SP HOW

DSC ARTY/BTRY 2 155MM SP HOW

1-042 BN ARTY/BN

A/1-042 ARTY/BTRY (NO EQUIP. ASSIGNED)

B/1-042 ARTY/BTRY

*C/1-042 ARTY/BTRY

Figure 23. ECC units (continued).

129



- ~ ~~~ V--. - - -. - W .J

OPFOR REA

INAME TYP/ECH #PERS. EQUIPMENT

52 REGIMENT

52 ARM/REG 3 RECON 1 BMP W1 SAG

1/52 ARM/BN 1 BM4P 22 TANK 46 BMP W/SAG
10 MANPACK 4 HELICOPTER 12 122 SP HOW'

A/1/52 ARM/CO
B/1/52 ARM/CO
C/1/52 ARM/CO

*2/52 ARM/BN 12 TANK 6 BRDMS 25 BMP W/SAG
6 ZSUA/2/52~ IR/

* B/2/52 ARM/CO4
C/2/52 ARM/CO

*3/52 ARM/BN 25 BMP W/SAG 12 TANK

*A/3/52 ARM/CO
B/3/52 ARM/CO
C/3/52 ARM/CO

1/52 RECON ARM/CO 6 BMP W/SAG 4 BRDM

2-68 130M ARTY/BN 1 152 GUN HOW

U/I MRL (122M) ARTY/BN 1 152 GUN HOWJ

1-28 (122SP) ARTY/BN 1 122 SP HOWJ

2-28 (122SP) ARTY/BN 1 122 SP HOW

3-28 (122SP) ARTY/BN 1 152 SP WHO

U/I/122 SP ARTY/BN

TIC REG REG/ARM

Figure 23 . ECC units (continued).
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BLUE FOR -NOTIONAL 1

1-3 ARMOR BN W/ 1-8 MECH BN ATTACHED t

CP/A/1-3
I/A/1-3N
2/A/1 -3
3/A/1-3
A1-8

CP/B/1-3
1/B/1-3
2/B/1-3
3/B/1-3
B/i1-8

CP/C/1-3
1/C/1-3
2/C/1-3
3/C/1-3
C/1-8

* CP/DI1-3

2/D/1-3
* 3/D/1-3

D/1-8

SCT11-3
1-3 MED MED PLT
CBT TRANS MAINT/SEC
DIVAD 1-3 AD/PLT
AT/1-3 MECH/AT

* A/2-618 ARTY/BTR
A /2-618 ARTY/BTRY
B/2-618 ARTY/BTRY

Figure 23 * ECC units (continued).
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OPFOR -NOTIONAL

J*p

1/172 BNM

*A/1/172 MI/CO b

B/ l/ 172 MI/O
C/l/ 172 MI/CO

2/172 BN :

A/2/172 MI/CO
B/2/172 MI/CO

*C/2/172 MI/CO

TK/ 17 2 BN

*A/TK/172 ARM/CO
*B/TK/172 ARM/CO

C/TK/172 ARM/CO

3/172 RECON MI/CO
1/172 ENG CBT/PLT
AA PLT172 AD/CO

HOW BN/172 ARTY/BN
*172 HOW/49 ARTY/BN

50 GH BN/49 ARTY/BN

RD ASP 1 CBTTRNS/CO

777

Figure 23.* ECC units (concluded).

132



%% % V

. .. ,

controller cues as to events which should be occurring in
* the training scenario (e.g., release of FRAGOs, release

authority for use of nuclear weapons, orders to begin
certain types of operations). The defined events were
displayed on the side display at the operator-defined time
to act as a cueing prompt and were also included in the
Prescheduled Event Log.

3.7 Free Format Messages -

Free-format messages, which include the same features
available in the NTC CIS free format message capability,
were demonstrated in the participatory portion of the
demonstration. Messages could be entered and sent to either

° 
°another station or the history itself.

3.8 NBC Reports

Selected NBC reports, as defined in the ECC - -
demonstration scenario, were logged and available for replay
during the demonstration.

3.9 Intelligence

Intelligence alert data as received by the ARTBASS
operator was relayed to the ECC operator and then entered
into the ECC history via the ECC Intelligence menu. Based
upon these inputs, Intelligence Log statistical display and
appropriate Intelligence graphics were available for
display.

3.9.1 Statistical Reports - The following statistical

reports, primarily logs, were demonstrated:

* Task Organization"_

* Fire Support Log

e Intelligence Log

• Prescheduled Event Log

* NBC Report Log

. Nuclear Event Log

* Unit Radiation Status

These reports were generated based upon the data
derived from the EMC/TAF history, the ARTBASS scenario and
operator entries at the ECC station.

3.9.2 Graphical Displays- The following ECC graphical
displays were demonstrated:
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Untdisplay via ehlnmatrix utt.ons

4 -e Control measures

0 Fallout prediction display

* Nuclear prompt effects display

* Radiation contours

e Intelligence

* Engagement vectors

*Indirect firing displays

3.9.2.1 Alerts - The following alerts were demonstrated:

1. Unit engagements

2. Indirect firings (as received from ARTBASS and
EMC/TAF)

3. Nuclear events
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4.0 CONCLUSION

The demonstration served to show the feasibility of
presenting a Division-level scenario at an NTC station, ...
based upon inputs from both a live and simulated data flow. P "° °.

The use of the ECC station as a vehicle for providing AARs
to command staffs being trained with the simulation and as
an exercise coordination station were discussed. The
operation concept and the prototype software were
demonstrated.

- 'S -
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.S ATTACHMENT 2
ABBREVIATIONS AND ACRONYMS

AAR After Action Review
APC Armored Personnel Carrier
ARTBASS Army Training Battle Simulation System
BLUEFOR Blue Force
CIS Core Instrumentation Subsystem
CPX Command Post Exercise
DNA Defense Nuclear Agency
DTG Date Time Group
ECC Exercise Coordination and Control
EMC Exercise Monitoring and Control
BOB Height of Burst
IBCCS Integrated Battlefield Command and

Control Simulation
IFCAS Indirect Fire Casualty Assessment System
NRR Motorized Rifle Regiment
NTC National Training Center
OPFOR Opposing Force
RDS Requirements Design Specification
RS Radiation Status

*USVT Unit State Vector Table
UTM Universal Transverse Mercator
TOC Tactical Operations Center
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ATTN: Nil App). C. Field ATTN: S. Johnson
ATTN: R. Wagner ATTN: Strat Program

D Cefense Advancea Rch Proj Aq.cncy US European Command
ATTN: TTO ATTN: ECJ-3

ATTN: ECJ-"
Defens,, Int,11 A,)ency

ATTN: Library US Katl MIT Representative. SHAPE
ATTN. RTS-26 Attention US Doc Oft for

ATTN: Nuc Plans
Defense 'eurlear Aljency ATTN: Intel _

ATTN: MASF ArTN: Pot. Nuc Concepts
ATTN- NATF
ATIN: NAilE uS Readiness Co mand
ArTN. ,(M ATTN: J-3
A1IN: kAAE, K. Schwartz
AITN: kALE Under Sec of Def for Policy
ATTN: KAEV ATTN: Dir Ping Requirements, N. Sheridan
ATTN: SP " -
ATTN: SPTD Under Secy of Def for Rsch & Engrg
ATTN: iTBE ATTN: K. Hin--a
ATTN: STNA
AWN %TRA United States Central Commnd
ATIN: STtP ATTN: CCJ3-OX. Oaigneault

4 cys ATTN: STTL-CA
DEPARTMENT OF THE ARM

De'ense T,.jh Info Center
12 cy% AII: DO Asst Ch of Staff for Inteal

ATTN: DANI-FIT
De, inapr Set of Def

ATTN: S&TNF. T. Jones Chemical Rsch I Dev Ctr
ATTN: SMCCR-OPR

* C'eli -'umadnl, DNA. Det 2
Lawrence Livenore National Lao Dep Ch of Staff for Ops I Plans " "

ATTN: FC-1 ATTN: DANO-NCN.
ATTN: DAN-RQA, Firepower Div

DNA PACOM i iainn Of ATTN: DIMO-RQS
ATTN: J. Bartlett ATIN: DAMD-SSN. Pol-N1i Div

ATTN: Tech Advisor , -.
SFiel Cnvman~i. ,vten'.e Pujedr Agency S cis ATTN: DAMO-NC. Nuc Chem Dir

ATTN: FPRW'
AT"1N: TT. W. S!WW National Training Ctr
AT'N: fCT1E ATTN: TAF-NBC

In,'r c'.err ,. Wrn, Shoul uII
, 
Army Armamnt Rsch Dev & Cod

AIft: Do( Lntrol ATTN: DROAR-LCN-E

'Iflt I, ... tWt I-S Armi lfallistic Rsch Lab
'TT%. J-j, trit pn'> Div AiN: DROAR- LA-S. Tech Lib

""tT'a J-S. NuL, (e, I'll V r. J. Stel&er ATTN: DOAR-6BV .-
AITT% J-4. Nut O'vitrat Pilv AITN: R. Reisler
ArTN - !-. Strat Div,. - McClain
A11N,. jAD/:FU US Army Chemical School

ATTN JAO/SSD ATTN: ATZN-cN-F
ATTN: ATZN-CN-CC

NTiTnal C.-f(,n,.e onitersity ATTN: ATZN-CM-N
AITN: NSKLB-CR

US Aruy Cmd I r,.neral Staff College
f , ,, . t !.-f, 4 . , -. i-nts AITN: DTAC
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O(PARTfNT ;F THE AiY LC.ntinuedl DEPARTMENT OF THE ARMY (Continued)

US %r*# rnm1 Am% Crwabat Deo ALty USA Military Academy

AI1N: AI1L-i.AP-UT ATTN: Dc LibATT N: AT L -S." -. .-' ' '
ATTN: ATIL-SdP USA Missile Command

ATTN: ATZL-SWT ATTN: DRSMI-RH

ATTN: ATZL-TAS-S ATTN: ORS/I-XF

US Army Concepts Analysis A'Jevicy V Corps

ATTN: CSSA-AOL, Tech Lib ATTN: G-2

S0001ATTN: 
G-3

US Arm, fn;ineer 5.hOo.
AITN: Library VIi Ccrp -"

ATTN: G-2

US Amy jrojj & ,,enth Army ATTN: G-3

ATTN; AEAGC-NC-C
DEPARTMENT OF THE NAVY

US Ar-my F-re rximand
ATTN: AF-uPTS Marine Corps

AITN1 AFOP-TN ATTN: Code OTOO-31
ATTN: OCS, P&O. Requirements Div

US %r'- Fireii
n Science & Teh Ctr ATTN: DCS, P&O. Strat Plans Div

ATTN- DRXST- ,D-l
Marine Corps Dav i Education Coand

US Army 1,.tntry Ctr & Sch ATTN: Commander
AT TN: ATSJ,-CD-CSO

Naval Postgraduate School

US Army Intel Threjt Analys. Ot ATTN: Code 1424, Library

ATTN. AIAIT-mI
Naval Research Laboratory

US Army ntP-l Ctr & Scho41l ATTN: Coda 2627. Tech Li.

ATTN: ATSI-CD-CS
Naval War College

uS Army Loqistics Ctr ATTN: Code E-11, Tech Svc

ATTN: ATCL-OOIL S. Cockrell
Nuclear Weapons Tng Gp, Atlantic

US Army Material C lnd ATTN: Nuclear Warfare Dept '"

ATTN: DRCOE-O
Nuclear Weapons Tng Gp. Pacific

US Army Materiel Sys Analysis Actvy ATTiN: Nuc Warfare Dept %
ArTN: 1S, w3JCAA

DEPARTMENT OF THE AIR FORCE
: Amy Mobility Equip R&D CM

ATTN: DROIE-C, Tech Lib. Vault Air Force Operational Test A Eval Ctr
ATTN: DA 

. :.

US Army Nu. lear & Chemical Agency
ATTN: Library Air University Library

ATTN. ' NA-CM ATTN: AUL-LSE

ATTN: MONA-NW
ATTN: IaufA-OPS A-sist Ch of Staff, Studies I Analysis

ATTN: MI.NA-010S. B. Thomas Z cys ATTN: AF/SAMI. Tech Info Div

ATTN: NOKA-OPS. J. Ratway
Dep Ch of Staff. Plans I Opns

U' Army TRADflL Sys Analysis Actvy ATTN: AFXOOR. Opns, Opnl Slt

ATTN: ATAA-TAC
ATTN: ATOR-T~d Foreign Technology Div

ATTN: SO

US Army raining & Douctrine Comd ATTN: TQ
ATTN: AI(D-FA

ATTN: ATCD-N DEPARTM'NT OF ENERGY AGENCY - . .

ATTN: ATIC-MC
Saindik National Laboratories

US Armj Wr Colle-je ATTN: Tech Lib. 3141

ATTN: AiCAC, F. Oradan. Dept of Tactics
ATTN" t lbrary PRTM(NT OF DEFENSE CONTRACTORS

ATTit: War -a.n -ri .. ift Y

J¢ It. .i.. Ar'. , -. A. v AI T: C. Anderon

AI14. Aluk (AT-I ATN: DASIAC .
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S( iencetjy ictun International Corp Kam~an Teaspo
ATTN: B. Pat ura ATTN: BASIAC * .*
ATTN: 0. Erickson -

AT Th: J. UHrney .)

AIMN J. ILkier
ATTN: J. Krtin -
ATTN: L. .eze
ATTN 04. Drake
ArN: P. M(ew

ICATTN: R. Hlock
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